The objective of this study was to identify factors associated with a positive outcome of vocational rehabilitation, and to identify groups that have been successfully rehabilitated in a Swedish rural area. In this study vocational rehabilitation is de ned as medical multidisciplinary, psychological, social and occupational activities aiming to re-establish, among sick or injured people with previous work history, their working capacity and prerequisites for returning to the labour market. The study was based on 732 people on registered long-term sick-leave who, in a rural area in northern Sweden during 1992-94, became objects for vocational rehabilitation. Bivariate and stepwise logistic regression analysis was used to identify factors associated with the outcome. By successful vocational rehabilitation is meant reporting well (no economical bene t) at all three time-points 6, 12 and 24 months after termination of rehabilitation, or lowered bene t levels. The results indicate that younger, male, employed persons, with an early start on rehabilitation, in a programme entailing education, and partly sick-listed before the start of this programme, had the greatest chance of successful rehabilitation. In contrast, older, female, unemployed people, with a delayed start on rehabilitation, without education, and fully sick-listed before the start, greatly risked being unsuccessful with vocational rehabilitation. The results indicate how to improve the rehabilitation process: several process-related factors shown to be connected with successful vocational rehabilitation include time before the start of rehabilitation, partial instead of full sickness bene t, and education programmes.
INTRODUCTION
The increasing number of workers leaving the labour force for a disability pension has led to increasing social costs and worry about a future lack of labour. For this reason the 1990s saw great investment in vocational rehabilitation. In 1991 employers were given increased responsibility for employee rehabilitation. This responsibility included investigation of the need for rehabilitation among their employees. In 1992 the social insurance of ce became responsible for supervising and co-ordinating all kinds of vocational rehabilitation, including that of the unemployed (29). The investments have, however, not been as successful as intended (1) . From 1996 to 1998 the costs of sickness bene t, disability pension and work injury increased from SEK 60 billion to approximately SEK 64 billion (30). In 1963 there were 25 employed persons per disability pensioner. Thirty years later, the proportion was 10 to 1 (1) . At the end of 1997 there were 423,000 disability pensioners in Sweden (31).
Since the beginning of the 1990s Sweden has had a high unemployment rate, increasing from 2% at the beginning of 1990 to about 8% in 1995 (32). During the same period the number of unemployed among the long-term sick-listed increased greatly. In rural areas of the county of Jämtland, 15% of the sick-listed were also unemployed (2) , and in Stockholm 20% were also unemployed (3) . Two previous studies also showed that the unemployed are partly disregarded in the rehabilitation process (4, 5) .
An important area that has received limited attention is possible gender differences in vocational rehabilitation. For unemployed women, vocational rehabilitation seems to have no effect on future sick-leave (6) . Unemployed women on sickleave are also more exposed than others to risk factors for disability pension (7) . Bäckström (8) has shown that gender is important in vocational rehabilitation. There is a tendency to discriminate against women in vocational rehabilitation. They are usually offered less expensive rehabilitation (8) . Andersson & Lidwall (9) found that more resources and more effort are spent on the vocational rehabilitation of men than of women. Such differences might represent a factor contributing to sickness (10) .
The northern parts of Sweden have long had a higher incapacity rate and more disability pensioners than in the south (2) . In 1996 the four counties in northern Sweden still had more newly granted disability pensions than other regions in Sweden (11) . With ef cient rehabilitation, about 50,000 of the 423,000 people now receiving these bene ts would not have needed disability pension, according to a recently published report (33) Against this background it was considered important to investigate whether factors exist which are related to successful vocational rehabilitation. The aim of the present study was to identify factors that are associated with a positive outcome of vocational rehabilitation, and to identify groups that have been successfully rehabilitated in a Swedish rural area.
MATERIAL AND METHODS
The study was based on long-term sick-leave (90 days or more), initiated during 1992, 1993 and 1994, registered at all seven social insurance of ces in rural areas of the county of Jämtland. Jämtland is situated approximately 500 km north-west of Stockholm. There were 4394 identi ed episodes of sick-leave. The 732 people who had undergone vocational rehabilitation during their sickness period were identi ed from the National Social Insurance Board register. In this study outcome was measured at a de ned period after termination of vocational rehabilitation. One de nition used for successful vocational rehabilitation was " reported well" (no economical bene t) at all three time-points, 6, 12, and 24 months after the termination of vocational rehabilitation. The second way of de ning successful rehabilitation was a lowering of bene t levels (also including lowering to zero = well group), compared with start of rehabilitation, at 6, 12 and 24 months after termination of rehabilitation. Thus, very strict criteria for successful rehabilitation were used to ensure that the measures represented long-term outcome. The following individual variables were examined: age, gender, civil status, nationality, occupation, employment status, income, diagnosis, sickdays 2 years before present sick-leave, levels of bene t at start of rehabilitation, and length of sick-case. Straaton et al. (12) suggest that factors related to the rehabilitation process itself in general may have more prognostic importance than disease-related factors. Since several variables that can relate to the rehabilitation process were available in the present data set, they were examined as well: time before start of rehabilitation, type of vocational measure, length of rehabilitation measure, number of rehabilitation actors that decided about the vocational measure, who paid for the vocational measure and cost of vocational measure. Bivariate logistic regression analyses were used to determine which variables (factors) were related to successful/unsuccessful rehabilitation. In a further analysis stepwise logistic regression was used to develop a model containing signi cant variables associated with successful vocational rehabilitation. In a logistic regression model one can test how speci c variables in uence the cases examined at the same time as other variables are under control. The logistic regression analysis requires a dichotomy-dependentvariable, i.e. it can only assume one of two values. In this case these were: well (= no economic bene t = successful rehabilitation) or not well (unsuccessful rehabilitation), and lower levels of bene t (successful rehabilitation) or not lowered levels (unsuccessful rehabilitation). Strategies for data analysis using logistic regression are described elsewhere (13) . In the bivariate analysis only those variables with p-values < 0.25 were included. They were then added one-by-one to the model. Only variables with p µ 0.05 were included. When independent variables correlated with each other, only the variable with the largest estimated explanation value was kept. When the criterion for successful rehabilitation was well (= no economical bene t) at 6, 12 and 24 months after termination of rehabilitation, the model proved to contain six independent variables. With all attempts to add further variables, the model deteriorated. When the requirement for successful rehabilitation was lower levels of bene t at 6, 12 and 24 months after termination of rehabilitation compared with starting levels, only four variables in uenced the outcome.
Only vocational rehabilitation periods of 5 days or more were included. Where more than one vocational rehabilitation period had occurred, the length of rehabilitation measure was based on the longest session. Time before start of rehabilitation was based on the rst vocational rehabilitation period in the case.
Those with any kind of employment, full or part-time, were classi ed as employed and those without as unemployed. Self-employed people, who were few, were excluded from the study.
In the bivariate analysis the diagnoses were categorized into musculoskeletal problems, mental problems and other problems. The diagnoses were all the rst diagnoses for the sickness period.
De nitions
The difference between a disability pension and long-term sick-leave is that the former involves a permanent reduction in working capacity and regular bene t until a pension becomes payable, whereas when a person is long-term sick-listed the situation is still unsettled and bene ts are paid as long as the patient has a sick-leave certi cate.
The term rehabilitation is used here to refer to all vocationally orientated measures such as medical multidisciplinary, psychological, social and occupational activities aiming to re-establish, among sick or injured people with a previous work history, their working capacity and prerequisites for returning to the labour market, i.e. to a job or availability for a job. Rehabilitation also involves the receipt of rehabilitation allowance.
Vocational rehabilitation consists largely of work training, vocational guidance at employment institutes, education, functional training and work-oriented rehabilitation at back institutes, and work-oriented rehabilitation which entails both vocational and medical rehabilitation elements. In this study vocational rehabilitation measures were categorized as work training, vocational guidance (at employment institutes), education, and other measures.
RESULTS
Of the group as a whole (n = 4394), 16 .8% (18.1% women, 15.0% men) underwent vocational rehabilitation. Of those in Of those who underwent rehabilitation 64% (69% women, 57% men) had musculoskeletal problems, and 6% (6% women, 7% men) mental problems (Table I) . Of the group as a whole 47% had musculoskeletal problems and 8% mental problems (data not shown). There were no signi cant differences in civil status between those who underwent rehabilitationand the group as a whole (data not shown).
Those who underwent rehabilitation had a lower mean age (42 years; women 43, men 42 years) (Table II) than the group as a whole (45 years) (data not shown).
In the bivariate analysis the following factors are not included in Table III: (Table III) .
A more expensive rehabilitation measure (change in OR by e.g. SEK 5000) increased the probability of successful rehabilitation by 11% (OR 1.111, 95% CI 1.010-1.221, p = 0.0293) (Table IV) . Similar changes in OR can also be seen for changes in income, time before start, length of rehabilitation and length of sick-case. In the bivariate analysis the following factors are not included in Table V : nationality (p = 0.863), occupation (p = 0.826), levels of bene t at start of rehabilitation (p = 0.785) and who paid the vocational measure (p = 0.872).
An unemployed person had a much lower chance of succeeding with rehabilitation than an employed person (OR 0.54, when employed persons were used as reference, OR = 1.0; 95% CI 0.36-0.81, p = 0.003) ( Table V) .
In the bivariate analysis the following factors are not included in Table VI : sickness bene t group income (p = 0.610) and sickdays 2 years before present sick-leave (p = 0.423).
Time before start of rehabilitation measure (change in OR by e.g. 30 days) decreased the probability of successful rehabilitation by 4% (OR 0.962, 95% CI 0.941-0.984, p = 0.0010) (Table  VI) . Similar changes in ORs can also be seen for length of rehabilitation and length of sick case.
Tables VII and VIII present the results of the stepwise multiple logistic regression analysis of factors associated with successful vocational rehabilitation.
The women's chances of successful vocational rehabilitation were 42% (1.0-0.58 = 0.42) lower than those of the men (Table  VII) . The younger, compared with the older people, had better success with their vocational rehabilitation. An unemployed person had a 46% (1.0-0.54 = 0.46) lower chance of successful vocational rehabilitation than an employed person. Interactions between age and the other variables in the model were examined 
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(no data shown). There was an interaction between age and employment status and successful rehabilitation. Unemployed persons' chances of successful rehabilitation decreased with age to a greater extent than for employed persons. Every month that passed without rehabilitation reduced the chance of successful rehabilitation by 4% (1.0-0.96 = 0.04). After 6 months the chance had decreased by 22%. A statistically signi cant interaction was found between age and time before start of rehabilitation. Older people were more sensitive to delay in rehabilitation than younger people regarding outcome. Being partially sick-listed increased the probability of a positive outcome by 71% (1.71-1.0 = 0.71). Compared with education, other types of measure decreased the probability of a positive outcome by 57% (1.0-0.43 = 0.57). There was also an interaction between age and type of rehabilitation measure. Older people who underwent rehabilitation in the form of education were not as successful as those who underwent other measures.
No interaction was seen between employment status and the variables included in the model. The chances of successful vocational rehabilitation were 27% (1.0-0.73 = 0.27) smaller for women than for men (Table VIII) . Both unemployment and waiting period before rehabilitation decreased the likelihood of successful rehabilitation, while education had the opposite effect.
DISCUSSION
The primary task of state re-employment policy in Sweden is to return sick-leavers to the workforce. This study focused on vocational rehabilitation within a national social insurance system. The term rehabilitation is here used to refer to all vocationally oriented measures such as medical multidisciplinary, psychological, social and occupational activities aiming to re-establish, among sick or injured people with previous work history, their working capacity and prerequisites for returning to the labour market, i.e. to a job or availability for a job. During these measures, sick-listed persons receive rehabilitation allowance. The aim of this type of rehabilitation is to help the sickleaver to become self-supporting. Against this background it is important that those who are professionally engaged in helping sick-leavers return to work can identify factors that are associated with rehabilitation outcome so that these data can form a basis for a discussion on how to improve the rehabilitation process and decisions on whom to support reentering the labour market.
An important nding was that women had a lower chance than men in succeeding with their vocational rehabilitation. This applied to both the " well" group and the " lowered bene ts" group after termination of rehabilitation. Previous studies have shown differences between men's and women's rehabilitation (8, 9) . Women obtain more on-the-job training, while men undergo investigation and education. Bäckström (8) showed that men's rehabilitation starts at an earlier stage than women's and is more extensive. This tendency to discriminate against women in vocational rehabilitation is worrying. One way to try to increase the number of successfully rehabilitated women would be to take gender differences into account when offering rehabilitation measures. A rapidly changing labour market demands new ideas and solutions in vocational rehabilitation, especially that of women, and women are probably in need of more individualized rehabilitation solutions instead of the collective programmes that are common today.
The association between age and successful rehabilitation was strong in the " well" group. A 10-year difference reduces the chance of successful rehabilitation by 31% for the older person. The younger person has a greater chance than the older person of re-entering the labour market or returning to work after vocational rehabilitation (14) (15) (16) (17) (18) (19) . The present study shows that an unemployed person's chances of successful rehabilitation decrease with age to a greater extent than an employed person's. In the " lowered bene t" group there was no association between age and successful vocational rehabilitation.
Employment status is an important factor for rehabilitation outcome. Earlier studies indicate that unemployed people are partly disregarded in the rehabilitation process (4, 5) and also more dif cult to rehabilitate than employed people, especially unemployed women because they are exposed to more risk factors than others (6, 7) . The present study shows that an unemployed sick-listed person has a much lower chance of returning to the labour force than an employed person. Poor outcome because of unemployment was also found by Elkayam et al. (20) . The negative in uence of unemployment on rehabilitation outcome may have several explanations. Gallagher et al. (21) suggest that absence from the job weakens " work identity", which is considered to vitiate return to work. Another explanation is that unemployed sick-listed people lack important support from a number of actors involved in vocational rehabilitation, e.g. employer, workmates and occupational healthcare. They are also seen as a problematic group at the social insurance of ce (22) . This is also reported, to some extent, by the physicians involved in the sick-listing of the unemployed (23) . Against this backgroundthey might be a group with special needs regarding vocational rehabilitation. The short, limited and low-cost rehabilitation that they are offered today is not enough to affect future sick-leave suf ciently. They may need more individually adjusted measures.
Another hindrance to successful rehabilitation of the unemployed sick-listed can be the uncertainty as to which authority has the responsibility for their vocational rehabilitation (34): the social insurance of ce or the employment of ce. The present study shows that a delay before the start of rehabilitative vocational measures has importance for how well the rehabilitation succeeds, especially among older people. For every month without active measures, the chance of success decreases by 4%. For instance, if the waiting period is 6 months the chance of successful vocational rehabilitation decreases by about 22%. The opinion that early vocational rehabilitation is more effective than late is, however, questioned by others (24) (25) (26) . In a study of those with musculoskeletal problems, Marnetoft et al. (27) showed that early vocational rehabilitation for the employed is, in the short term, positive for the outcome. In the longer term, however, the positive effect was no longer evident. This was also supported by Selander (14) who, at 36 months after termination of rehabilitation, found no signi cant differences regarding outcome between those employed and unemployed who received early and delayed vocational rehabilitation, respectively. It could be important from a quality aspect that the rehabilitation counsellor early in the sick-listing period obtains a general picture of the need of rehabilitation, hindrances and possibilities. When this is done, it is essential that the measure starts at the right time in the process. Rehabilitation measures initiated both too early and too late will probably be equally adverse. The initial levels of bene t are important for how the rehabilitation will succeed. A partially sick-listed person has a greater chance of succeeding than one who is fully sick-listed at the start of rehabilitation. The results also suggest that, for a positive outcome, contact should be maintained with one's workplace during the sick-listing period. Part-time sick-listing is probably a useful way for an active sick-leave period to facilitate resuming work, and this is probably a much underutilized tool. The results support the recommendation of part-time sick-listing to rehabilitation instead of full-time sick-leave.
Education was found to be a successful rehabilitation measure, i.e. it led to a successful rehabilitation to a greater extent than other measures did. Hennessey & Muller (18) concluded that general education has a positive effect on the tendency to return to work. This is supported in previous studies by the National Social Insurance Board (9, 35), which also show that women receive less education than men, with women's rehabilitation consisting generally of workplace training. Since work training is a relatively cheap measure and a less innovative one, this can be interpreted as discriminating against women in vocational rehabilitation. When the labour market is rapidly changing and the demand for skilled labour increasing, improved competence through education could help to retain women at high risk of disability pensions at their workplaces. For an unemployed woman, improved competence through education could also in many cases make the difference between employment and unemployment. Unemployment is signi cantly higher for those with less training and education (28) . However, the present study also shows that education as a vocational measure is not equally successful in all subgroups: it is more powerful for younger than for older people. This could be interpreted in different ways. One explanation could be that the education offered is too brief to increase competence among the older but enough to make the younger people more competitive on the labour market.
The results indicate the need to discuss the effectiveness of vocational rehabilitation management and the ethics of selection for vocational rehabilitation.
The study design raises the question of how representative this sample is compared to all long-term sick-listed people. Random sampling ensures that all subpopulations are represented in the sample in roughly the same mix as in the overall population.Looking at the backgrounddata, one can assume that subpopulations are well represented in this sample. However, the study design used limits the analysis reported to subject populations with similar characteristics.
